Effect of mutagenesis of GPIIb amino acid 273 on the expression and conformation of the platelet integrin GPIIb-IIIa.
A G273D mutation immediately proximal to the first calcium binding domain of platelet GPIIb impairs the export of GPIIb-IIIa heterodimers to the platelet surface. To examine how this mutation might alter the structure of GPIIb, G273 was replaced by other amino acids and the resulting mutants were coexpressed with GPIIIa in COS-1 cells. Although replacement with Ala or Val had no effect on GPIIb-IIIa expression, replacement with Glu, Lys, Pro, or Asn caused intracellular retention of GPIIb-IIIa. Concurrently, the consequences of these replacements were examined by comparative modeling by introducing them into the analogous position of the first helix-loop-helix (HLH) motif of calmodulin, based on homology between the calcium binding domains of GPIIb and the calcium binding loops of HLH-containing proteins. The modeling revealed that as the side chain of the introduced amino acid increased in size, it progressively interfered with hydrophobic interactions between the incoming and outgoing helices of the motif. To test whether this observation also applies to GPIIb, V286, located immediately distal to the first GPIIb calcium binding domain, was replaced by Asp and Phe. Expression of these mutants in COS-1 cells also resulted in the intracellular retention of GPIIb-IIIa, suggesting that interactions between sequences that flank the first calcium binding domain of GPIIb affect its folding. Finally, the endoplasmic reticulum chaperone BiP was detected in immunoprecipitates of GPIIb-IIIa containing GPIIb with Ala, Val, Lys, or Pro, but not Gly, at position 273. This suggests that although BiP binding is a sensitive indication of the fidelity of GPIIb-IIIa folding, it is not sufficient to account for the intracellular retention of the heterodimer.